CLEANING SHOE SPREADERS 

Field of the Invention 

[0001] The present invention is directed to a cleaning shoe spreader that extends 
into the longitudinal flow path of grain to be cleaned which flaps back and forth to 
transversely distribute grain to be cleaned across the cleaning shoe. 

Background of the Invention 
[0002] Combines are large agricultural machines that harvest, thresh, separate and 
clean an agricultural crop. A harvesting assembly harvests an agricultural crop from 
a field and directs the harvested crop to a feeder house that conveys the harvested 
crop to a threshing assembly. The threshing assembly threshes the harvested crop 
removing the grain from the other crop material. The threshed crop material is 
directed to a separating assembly that expands the threshed crop mat to release 
trapped grain. The remaining large components of crop material other than grain are 
expelled from the combine. These large components may be reduced in size by a 
straw chopper. 

[0003] Grain and chaff fall from the threshing and separating assemblies and are 
directed to a cleaning assembly. The cleaning assembly removes the chaff from the 
grain and blows it out the rear of the combine. The cleaned grain is collected from ■ 
the floor of the cleaning assembly and is directed to a grain tank by an elevator. 
[0004] The cleaning assembly comprises a cleaning fan and a cleaning shoe. The 
cleaning shoe comprises a movable frame holding a series of sieves. The topmost 
sieve is called a chaffer sieve. The main difference between the chaffer sieve and 
the secondary sieve located below the chaffer sieve is the size of the sieve 
openings. The chaffer sieve openings are larger than the secondary sieve. The 
grain to be cleaned is first deposited on the chaffer sieve. The grain falls through the 
chaffer sieve to the secondary sieve and from the secondary sieve to the floor of the 
cleaning assembly. An air blast from the cleaning fan is directed upwardly through 
the chaffer sieve and the secondary sieve to blow the lighter chaff out the rear of the 
combine. The frame moves in a reciprocating, shaking or cascading manner to drive 
the grain to be cleaned longitudinally rearward along the chaffer sieve and 
secondary sieve. It should be noted that cleaning assemblies may comprise more 
than one secondary sieve 



[0005] Cleaning shoes operate most efficiently when the combine is on level 
ground. When the combine is operated on side slopes, the grain to be cleaned 
accumulates on the down hill side of the cleaning shoe and the uphill side is not 
loaded. In extreme operations, the combine is provided with leveling mechanisms 
that level the combine during sidehill operations. This is not an economic solution in 
the vast majority of farming operations. One simple solution has been to provide 
longitudinally extending dividers on the sieves that limit the downhill migration of 
grain to be cleaned. This solution is not entirely effective and a variety of other 
mechanisms a have been proposed that either pneumatically or mechanically drive a 
portion of the grain to be cleaned to the uphill side of the cleaning shoe. 



Summary of the Invention 
[0006] It is an object of the present invention to provide a cleaning shoe spreader 
that extends into the longitudinal flow path of grain to be cleaned which flaps back 
and forth by movement of the cleaning shoe to transversely distribute grain to be 
cleaned across the cleaning shoe. 

[0007] A cleaning shoe is provided with a movable frame having sidewalls. The 
frame supports a chaffer sieve and a secondary sieve for receiving grain to be 
cleaned. In the illustrated embodiment, the chaffer sieve is provided with 
longitudinally extending dividers that define a plurality of longitudinally extending 
grain flow channels. The sidewalls and the dividers are provided with cleaning shoe 
spreaders that extend into the longitudinally extending grain flow channels above the 
chaffer sieve. Movement of the cleaning shoe drives the spreaders to flap back and 
forth. This flapping action of the spreaders distributes the grain to be cleaned 
transversely across the chaffer sieve so that the cleaning assembly operates more 
efficiently. If room allows, the spreaders can also by positioned to spread grain 
being cleaned across the secondary sieve. 

[0008] In the illustrated embodiment the spreaders are flexible and resilient panels. 
The flexible and resilient panels have an inner edge and an outer edge. The inner 
edge is secured to a mounting channel located on the cleaning shoe sidewalls or the 
dividers by mounting bolts, rivets, or some other suitable mounting mechanism. The 
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outer edge is provided with a weight to accentuate the flapping movement of the 
panel. The panel extends outwardly from the sidewall or the divider in a downstream 
direction and at rest forms an acute angle with the sidewall or divider of between 30 
and 60 degrees. The mounting channel forming the same acute angle. 
[0009] In another embodiment the spreader may comprise a rigid panel that is 
pivotally mounted to the sidewalls and dividers. The rigid panel is biased into the 
downstream acute angle position discussed above by springs. Again movement of 
the cleaning shoe drives the flapping motion of the rigid panel. 



Brief Description of the Drawings 
[0010] Figure 1 is a semi-schematic side view of an agriculture, ^combine. 
[001 1] Figure 2 is a perspective view of the cleaning shoe. 
[0012] Figure 3 is enlarged perspective view of the spreaders circled in Figure 2. 

Detailed Description 

[0013] Figure 1 shows an agricultural harvesting machine in the form of a combine 
10 comprising a supporting structure 12 having ground engaging wheels 14 
extending from the supporting structure. Although the combine is illustrated as 
having wheels it could also have ground engaging tracks either full tracks or half 
tracks. A harvesting platform 16 is used for harvesting a crop and directing it to a 
feederhouse 18. The harvested crop is directed by the feeder house 18 to an infeed 
beater 20. The infeed beater 20 directs the crop upwardly through an inlet transition 
section 22 to the axial crop processing unit 24. 

[0014] The crop processing unit 24 threshes and separates the harvested crop 
material. Grain and chaff fall through grates on the bottom of the unit 24 to the 
cleaning system 26. The cleaning system 26 removes the chaff and directs the 
clean grain to a clean grain elevator (not shown). The clean grain elevator deposits 
the clean grain in grain tank 28. The clean grain in the tank can be unloaded into a 
grain cart or truck by unloading auger 30. 

[0015] Threshed and separated straw is discharged from the axial crop processing 
unit through outlet 32 to discharge beater 34. The discharge beater 34 in turn 
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propels the harvested crop material other than grain to a straw chopper 38. The 
operation of the combine is controlled from operator's cab 35. 
[0016] The axial crop processing unit comprises a housing 36 and a rotor 37 
located inside the housing 36. The front part of the rotor 37 and the rotor housing 36 
define the infeed section of the crop processing unit 24. Longitudinally downstream 
from the infeed section are threshing section, separating section and discharge 
section. The rotor 37 in the infeed section is provided with a conical rotor drum 
having helical infeed elements for engaging harvested crop material received from 
the infeed beater 20 and inlet transition section 22. Immediately downstream from 
the infeed section is the threshing section of the crop processing unit 24. In the 
threshing section the rotor 37 comprises a cylindrical rotor drum having a number of 
threshing elements for threshing the harvested crop material received from the 
infeed section. Downstream from the threshing section is the separating section 
wherein the grain trapped in the threshed crop material is released and falls through 
a floor grate to the cleaning system 26. The separating section merges into a 
discharge section where crop material other than grain is expelled from the axial 
crop processing unit 24 to the discharge beater 34. Although the invention is 
illustrated as being used on a rotary combine, the present invention can be used on 
other combine types including conventional straw walker combines and hybrid 
combines having transverse threshing cylinders and rotary separators. 
[0017] The cleaning system 26 comprises a cleaning shoe 40 and a cleaning fan 
42. The cleaning shoe 40 comprises a frame 44 holding a chaffer sieve 46 and a 
secondary sieve. The chaffer sieve 46 like the secondary sieve is provided with a 
series of transversely extending overlapping louvers 48 that extend the length of the 
chaffer sieve 46 and the secondary sieve. Only a small number of louvers 48 are 
illustrated in Figure 2, with the remaining louvers being eliminated to better illustrate 
the present invention. 

[0018] The illustrated cleaning shoe 40 is a reciprocating shoe wherein the chaffer 
sieve and the secondary sieve are reciprocated relative to one another. The frame 
44 comprises an upper frame 50 and a lower frame 52 that are joined together by 
hangers 54. The chaffer sieve 46 is supported on the upper frame 50 and the 
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secondary sieve is supported on the lower frame 52. Although the invention is 
illustrated as being used on a reciprocating cleaning shoe, the present invention can 
be used on other cleaning shoe types including shaker shoes and cascading shoes. 
In addition, the present invention can be used on the chaffer sieve or the secondary 
sieve. 

[0019] The upper frame 50 of the cleaning shoe 40 is provided with two sidewalls 
56 having interior surfaces facing the chaffer sieve 46. Three longitudinally 
extending dividers 58 are mounted to the chaffer sieve 46. Spreaders 60 are 
mounted to the sidewalls 56 and the dividers 58 and extend into the longitudinal flow 
path of grain being cleaned passing over the chaffer sieve 46. Each spreader 60 
comprises a panel 62 extending into the flow path. Movement of the cleaning shoe 
40 drives the panels 62 to flap back and forth. This flapping action of the panels 
distributes the grain to be cleaned transversely across the chaffer sieve so that the 
cleaning assembly operates more efficiently. 

[0020] In the illustrated embodiment, the spreaders 60 are flexible and resilient 
panels. The flexible and resilient panels have an inner edge 64 and an outer edge 
66. The inner edge 64 is secured to a mounting channel 68 located on the cleaning 
shoe sidewalls 56 and the dividers 58 by mounting bolts 70, rivets, or some other 
suitable mounting mechanism. The outer edge 66 is provided with weights 72 to 
accentuate the flapping movement of the panel 62. In the illustrated embodiment, 
the weights comprise mounting bolts bolted to the panel 62 although other weight 
designs could be used. The panels 62 extend outwardly from the sidewalls 56 and 
the dividers 58 in a downstream direction. At rest, the downstream extending panels 
62 form an acute angle with the sidewalls 56 and the dividers 58 of between 30 and 
60 degrees. The mounting channel 68 defining the same acute angle. 
[0021] The flexible and resilient panel is formed from a rubber belting material 
called PVC 100 and marketed by Alert Manufacturing. 

[0022] In another embodiment, the spreader 60 may comprise a rigid panel that is 
pivotally mounted to the sidewalls 56 and the dividers 58. The rigid panel is biased 
and maintained in the downstream acute angle position discussed above by springs. 
Again, movement of the cleaning shoe 40 drives the flapping motion of the rigid 



5 



panel. 

[0023] Having described the illustrated embodiment, it will become apparent that 
various modifications can be made without departing from the scope of the invention 
as defined in the accompanying claims. 
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